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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a path detector 
that detects also a path of a delayed wave with a long 
delay time in the case that a direct code division 
multiple access DS-CDMA demodulator detects the path 
and to provide its control method. 

SOLUTION: In this path detector, when a sampled 
reception signal is given to a matched filter 100, the 
reception signal is given to a shift register 11 In the 
matched filter 100 for each sample, the signal given to 
the shift register 11 Is multiplied respectively by 
spread code replicas stored in registers 13 and 101 via 
a switch 103. an adder 15 sums the products to calculate 
a correlation value and the matched filter 100 outputs 
the calculated correlation value. 
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5 V i^srffiij^-r s mm^m t . lo 

BtrlS-^s'^ K>'i'/w^co||2c>wt^;^^{r*&^?^-r'5 



mmmo:>mm:^mi^m^x. 

mLxm^^^yr-</^i:mm^. ^#Lfc— o*fcf± 

t*9^^p<*y ^-?>m5feb. r^*Lfci7«^y_h{i. (i&«t£ 
[0001] 

fiT^J'ir;^ (DS— CDMA ; Direct Sequence- Code 
Division Maltiple Access ) M^Mim~>^v-J^CO^^ 

[0 0 0 2] 
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mMcDmm] v^^. Ds-cDMA mmmm'^::^'rJ^m<Dm. 
Lx^imm^^wir^u4 ^ (RAKE) ^mtmtti^ 

[0 0 0 3] t^t^\i. i^^mm. 

hDS-CDMA mBT^±:^WM'' . NTT DoCoMoy"^ 10 
v^-Y--^/l^NoL 4 No. 3{c:t^. '^^O-^ h^^ ^ /l^^ (D 

r -^Tu ^«!fSfi^lff4:iSffl bfci^ifi-^ K:7 ^ /u^ l S 

Uj. tKp. ^ffl. "^F^/M^^®^(^i:^DS-CDM 

(1997-11 ) \a^^ CDMAi/>^7^i^l^*3V^T. -^/V^ 

;^^^^$tbTV^6o 20 
[0 0 0 4] ZL(Dt^}sb. :z.f\.h(DV^Mm^^U^^t>^t 

1 op^f^^v-r^ M/v?;^<$^ 1 1 {;-A;^^tt'5o ^UT. r 
<7)v':7 h ui^::^^ 1 1 (;::A;^$ixi^df-^J^. ^g^i 2 

t^LfcfflM^^i^1^>':7"/l-®^::-^5/^ K:7^/u^ 1 o^ei^ib so 

[0 0 0 5] u^J::^^ 1 3\z.i^m\^fz,^mn^-^':f'):^ 
5o awmss 2 1 tetScf^-^-i/^^y :^^^^2 otc:;=^ 

y Y ui^:^^ 1 1 (D^m^m^-t^^m^Wtm^n^o 40 
r^T% v^:7 M^v?;^^ 1 1 

fct;tf5 1 v-^-^/i-ft^T s t \.fz.m^\^\^. ^ 

[0 0 0 6] -^iyf" K:7w'/i^^ 1 ocomtin, m^MW 

2^^1 7{^J:'9 2^^i^. m;^*D^Sl 8^^ioV^T$ 
t>{rs/Nlt4:3c#Lyt^. y<:^miiS^l 9X^<y^:^m 

[0 0 0 7] Ell 0(^. El 9 d^-fl^ffliP^^ 1 6*5 J: 
u^®;^j;(jp^S 1 8(^1t^^7j^-rEIXfc«9. I^H (a) *5 50 
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(b) iz.Tjk'txoi^. mmm^i e:}5xximt}m 

&(D;<^]J 1 6 a*3j:U?l 8 a Ml^^l 6 b*3<tD^ 

1 8 b (bxit^sn^c ^ mtiim^ 1 s\a^^ 

a*Dj:t5l 8 aCO;^^y y T$tl.^o ^(^X^ 

{Z. LT. ffiyjSn^g^ 1 8 F^(D;^ ^ y 1 8 a CH^FbI^T s 

[0 0 0 8] y^^;^^tR^i 9t^. i¥^^fhtimm':^^y 

/^^^^mmm(Dy<y^^mvi\^x^y<:^(omm mm 
iHiK2ifi. mmy<y^mm\^m-^^xi-^^^im^mm 

[0 0 0 9] 

M(7:>y<:^^m\B}m^m^^r:it\^xh. mm^m^^Ts^ 

[0010] mil ti. 1 W/J^Vug;i5T s X^^Xti 
m-^^ST s lc^ Lv^^^o-e:yf^ K:7^/ix^ i o l;iA;^ 

fr^-rmx^^o f^ia (a) \z.m^^o\z.^ M7^(di^^ 

^n^ti^nmi^ML^x z^isxziz, mmmthx^m 
<iS^^TS:m^t^Tv^5 (T s < r ^ ) o 't<Dm. mm 

(b) d^i-i 3fefTS£7)2 v->'7}^Vi-@;dW-/^K 
y^/i^^ 1 oiz.At}^thf^^j^xh^^M\ t = T s (^*5 
v^rti, mMf^i(0 2iy>'yr^/un:^^9cnm^Mvx z ^ 
mnx^m^^n. mm^2(Diiy>'7]i/unt^^ff^<D2 

iy>yi^/l^n:^^hz2 -T smtiX^m^ti^o 
[0 0 1 1 1 Ell 2ti. -^^y^ Vy^/V^ 1 0l^(Z)t£tSc 

EI (a) CriTj^-TJ: t s S(c:t£tfic^^i-:7^y 

f^Ei (b) \z.7y^^^o\^. 

-r^-^^y^h^y^/u^ 1 ocottl;^tiBt*J t = ox^fv. 

"^fz-mmi^i {^^i^-r^-^y^ vy^jv^ 1 0(Dmf3\^z 

;^^^b. jiM&2(:::ov>Tfi. I^El (b) \:Lff^'tXo\^. 
B#*J t2 r*t*i-Xf::or<^i/>'7j?yi-ffl(Dt£tfic^-§'U:/*y 

(Ell 2 (a) ri^:7^y;^2j ) \z.m^mx.hth 
r L4oTV>5(?^T% K:7 ^/i^^ 1 O/^i^f^f^jg® 
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[0 0 12] :z(D^m^^, ±tn^^^x^i^tiiiLi>(DX- 

fci5> DS-CDMA«P§gj!)SX;^S:^bb-rs^(;::, il 
[0 0 13] 

S:iifflLT-t<^tiB3fli:SrW;^-rs-^s'^ K7^'/Wi5'trffl 

[0 0 141 r<D^Wfe:J;ix«. ffl»#Sw^-r 
y ^fflv ^Ta^cDigM7°o :7 r ^ /i.;S:f^fig-r ^ - t L 

[0 0 15] -:>^'(Dmm\z.i)^i>^^w.mn^^^m^M.r ^ 
[0 0 16] zL(D^m\^^i^\s.. — i^vT'/i^rrt 
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[0 0 17] -o^^(Dmm^*^i>^^m.^^-^m^m.r ^ 

^ K^^-zUj^tt. ffl^co||i<oU'v!=^<?'*JJ;u«||2rou 
[00 18] :i(7)^g^i;iJ:tttf, -e-j/^ K^^-zw^t-ffl 

^^mxi-imwcff^m 2 co ^ i^L^ti^tmm-r^m 

TBlti^ro^ft© p« ^ y ^ffl V N-c^mo^ig® :r n :7 r -Y /V- 
[0 0 19] orro^?qjid^;5^5iiL«;^#^«i|#»T^ 

mT^±:^m(D^<::^i^mmm<DMm:^mct5\/^x. mm 

50 P)^^°;=5.^4Et^•?>^ U^/l'Srl^ttl L-TfEltajClfHtft-r-SM 
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[0 0 2 01 ^<D^m\^x.fhy£. mwi(oiLmm^\^^'^ 

[0 0 2 1] -^^^(ow^n\^t^i)^^'W^m'^'j^Wi^m.r ^ 

7^c;^^yji(r. m.<o^Wim^\^n)^^\^x^^^^fzMm 
[0022] :L(Dmm\^xn}^. -o*fcti«mc?>j@® 

:/n :7 r >r Mz.m-^\^ ^XiinimM^(0^nn^i^Mft^'t 5 

}Z^vxi¥^:^tif-mm'^^ y r ^ /^^mm^-t^ ^ 1 1 b so 
[0 0 2 3] -o^^cDmmi^^^^^^mmn'^^Am^mri^ 

[0 0 2 4] ^(Omm^^th\^. -o4fctiffi^(^t£tfi: 40 

r (?:)fe£tfc??^Sr-^ vy^/^^ (^w*&-rs tth\^. 

1^mX'^y^Vy^;v^\z.^^'r^^tt\.f^<DX\ y< 
[0 0 2 5] 
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[0 0 2 6] mm(Dmm 1 . m\y±. 'nm<Dwm 1 

xoot^ ^mn^i^>^v 0 4. mmu 

w-^i 0 5 1. 2m^i 7 n^MW^i 0 6 ^< 
ym^^i 9 1. mmmmi 0 7 tf)^h^^^o c^x. 

rco-^^/f^ K:7^/v^ 1 0 0 1^. V^M<D'^y'^h*y^/^ 
^ 1 o\zMi^xmtL:^j:i^i^y^^ 1 0 iioi:u^i o 2 
y^y^iost^M^. :z(Dy4 y^i 0 3(omy)^ 

±^2o\z.ix^x. uwcm^\-^yv:^m^mi 0 4^m 

^^rv^So rrT% rolt2;t6:?g^^i^:7^y 0 4 
ti. itLm(om^J:^2-D(O^Wcn-^^:fV:^^^±LX^ 

2\:im:t}'r^\3}^Xh^o 

[0 0 2 7] SlJfflllHiK 107 ti. l/v^P^: ^14 mcDiiiWc 

n^i^::fV:^^m^^6td{i'X\^:^j:<. ^<D\^^J>7^^ \ 

*^:y^K:7^/v^ 1 0 Oi^(DU-J:^^ 1 o 2(::^S^$ti 
-So i-'v^^^^^ 1 O 14^J:I51 0 2fi, tte^co-^:^^ KP' 
^/i^^ 1 O ^;::*3V^Tt^^t?pi^TV^;^cl^^/;=^^ 1 3 

1 4 ^ mmimm-r^mtLX^ ^ . 1 

v^;^i$^ 1 0 2C0p^^^Uv^^^ 101 (Cia— K-^S^ >^ 

2o(D^Win^uy^v tf^ 1 ^i^y'/vp^iz.m^mK.^y^ 

^9. -v-iy^ K:7^/i-^ 1 0 Oj^i^ib 1 f->^:7"/i-St;i2oc7) 
[0 0 2 8] ^LT. IE!;^L./^V^A/D::3>'^-<>-^{;lJ: 

oTi^^'^y ^-^J^^tLyhSftft-^^w vy^/\-^ 1 

^ K:7^/i-^ 100 F^cov':7 h 1 1 \z.xti^fh 

So -^LT. :i(Diyy v\-'^Jy^^ iiKAti^f\.ti\t^' 
t*. 5/^1 0 3 ^^LTi^v^^^ 1 3*5J;D^i/v^;^ 
^10 i(^^SW^tt>^'tt2;tfc??-^i/:7^y;^/t*tb-t*tb^S 
r:tu**P»§gl 5T'*0^LTffiMfit^@aiL. 

[0029] m2\t.^ mi {^^^n^M'^mi 0 5:JoJ: 

xj^ntiMW^i 0 6(Dmm.^7r^^y^^y^mx^^o m 

m (a) *5J:I^ (b) {:i7j^-t-i: 5 K^'^/v^ 
1 0 o;^^^ti if-^:/'yvt;io# 2ocoteMfa:^5tfci;^$tv 

SCOT?, (^ffl;t)P@^l 0 bt^^-r^?^^'J 1 O 5 a(D^ 

^ y i^-r xi: . m;^*D^^ 1 0 e ;^5^i~s p« ^ y 1 o e 

:^3lWIiISgl 9(::fi. Vt^(D2i^<D^<Dm^t^Af)^th 

So 



[0030] [13 fi, mi t-^-f 1/ v^:^ ^ 1 3 t U-Jy^ 

12 (a) \:i^ir^iit^<Di^<otmm(Di,(Dif)m^^ti^ 
[0 0 3 1] l^m (a) ;5^?5Mb;5»^/^J:5{-. t^bSPpI 

KP'-r/i^^ 1 0 o;e^^t»t^;'JSt^^o :L<Drz,i^, mm 

(b) (c;^-rj:5{-^ -r^/^ K:7^/i->5' 1 0 0;ei^^>f^. 
S^JK 2 t^^/C-r ^ tSSffttciov ^T ^> ^ r t 

\cn't^^m\%x^^ ^ uzy:^^ i o i fn$&^ 

[0 0 3 2) roo-x-o,^ K:7^/V^ 1 0 0;5i^^ 

[00331 1114 mi (ClTj^-^-^^/^ KT^^/l-^ 1 O 

[0 0 3 4] Jha^LTtfriJ: 1 
^^^"-^^taiHlSSl 0 OT-^i. 

1 0 1 *5J:0^i 0 2c^^^-^5/^ K:7^/V/$? i o o 

^rcj^-^iy^ K7-</V:^ 1 0 0t;iga^-rsr irl^ij: 

\.^(D^^\z^\%^ g|2ic:^i-f^te^in®:^i o 5c7);^^y 
1 0 5 a<7:)^^y 1^-rxi:, S;^Ap^^i o et^^^^y 
1 o 6 a<7)^^y ih^x^^, rtbt^-a^t^^Tiiio-r^ 
irir^jd. \ Q 3\c^\j^X^^(D\^V>y^^^m 

[0 0 3 5] %m<r>wm2. hz.:^x^ ±mmM<Dmm 
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1 0 l^XnwJ:^^ I 0 2<Dm^i^^'t 

v?;^^ 10 1 ^3J:D?uv?><.^ 1 0 2(Dm^M'^^^J:< t 

i>y<:^^m^m^ 2 T s sx^i-^^-r^ t f)^x^ 
^::ix\ :^o)mm<Dmmx\:x. mi i;^^-r^^^^«^wiHis§ 

[0 0 3 6] 12 5 t^. 12 1 dTj^-r^-^^^anuss^fflv^T 
2 T s &.±<7:>mm^(vy<:^^^mir^mt&(omm 2 iz,:^^ 

f^iai-^-r.i:9(-. *-rftW(-s<JPiHissi 0 7f^. 

K;^??-^i/:7^y;^^^^i o 4\cM\^2<>(o^mn^~i^ 
>^y ;^7^^^LT-V5/^ K:7^/i.^ i o o{^W;bi-^<t 
(;^^5/r7^s 5 0 1) o -^B#P«m 
2 T s m<Dmm':fr2 :7 r /^;i>5f^fig $ ti^cDX 
(><^^iy:7^s 5 0 2) . :^og:|5^T*^^°;^S*^^?T5 

y'y^S 5 0 3) o fflfflllH]g§l 0 7(i. \^^^^])^^'^< 

^m^i^^t i^xy<y^{iLmi^^x^^<^m:^^j:t*(Dmm^ 

^mr^ (>^-7^?/:^S 5 0 4) o 
20 [00 3 7] ■^t?:^^. :feB$K*M(-oVNT^S^5^T b/c 

;6>5;5^^4^J^b (;^X5/>^S 5 0 5) , ^S^^^TUT 

0 7t^, ii:mn^^y']) ^m±^i 0 4\:lm\^x^ 

:y^K:7^/^^ 1 0 o\:im:^'r^Xv\^mt}^4 
(7)^jS^Jg^b (::^T-^y:7"s 5 0 6) , ±m:^y^iy'>^s 

jb^ilFm^n^<7>X\ y<:^mVi^:$S^t^^^ (>^7^:y:7^S5 
30 0 3) , m^\^tiy<:^mm^UWl^X (^x:y:7^S5 0 
4) , ^B#P«1l^M{:::ov^T^S^5^Tb:rc;^^^S^^^¥^J»f-r 
^ (><^7^iyy^S 5 0 5) o 

[0 0 3 8] i^^:^^^:y^'ryy"s 6 0 2-^s 5 0 ecomm 
PHl*Sc^^SI;&5^TL/c/^e>t^ (:^^5/:7^S 5 0 5# 

(;^^-/:/'s 5 o 7) , ^x^y^^s 5 0 1 f^i^fr-r 
[0 0 3 9] ±fE-]^o*[ia^*5n7S5^t{-i:f9. 12 

40 1 \c7sk'rmm.(oy<::^^mm^^m\^^r:im^xh-:>x i,. 

2 T s «Jt<^^P«1tI(^*f L.Xy<:^{iLm^>'<:^m:hm(Dm 

n^m^^t^^x^. 2T s&.±<Dmmmmmz.Mi^ 

^ K:7^/i.^ 1 oo{ri§:tt^i^'^;^<5'»^ii^inL. 

*i^$^^<irt). il®B*PBl(^;*^^/^ft-^(7)^N'>^§:<$tl:li- 

[0 0 4 0] mM(Ojf^M3, orci. 12 1 
50 W[HlJfgSrfflU^T2T s &L±<Dmmi^<Dy<P^^^m't^m 
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1) o 

[ 0 0 4 1 1 ^ . —'^^mm^ 2 -D<Dmmy"^ r 

>C/V;5f5f^^$H5<7)T* (;^X:y:7^S 6 0 2) . r<^20 
^^ij^i"^ (p^^^>^:/s 6 0 3) o ^<D^^. t'^h(D 
5/:/S 6 0 7) , ;^^-/>^s 6 o 2 {:i^tTt~6o ^^^^^ 

^^.T^^/rT'S 6 0 2~S 6 O 7;ei^^/^^0tpOO/l— y^2(v: 

[0 0 4 2] v^-r^^;^»^— ^rT-t>gS:7^^:7r.></^ 
6 0 4#^) , $lJt^[H]S§ 1 O 7 t^. b/^V^il 

mn^ v:7^ y ^^H-r ^ ^ o \cMMm^ v >^ y 

0 2{z.^ff't^o rcDJ:5^^^ d^;0^S;^7^5/>^s 6 0 2 

v^g®:/'n:7r-r/i-^iEtibTv>:rcp«^y yr b 

2 T s :^±(?5»#p«^^>^«a'j-r ^ r t t^x^ 

[0 0 4 4] mMcomM4. mi^^Tf^-r^^:^^ 

(DmM(Dmm\^^^^xmm'r^o m7\^. mi\^^'r^< 
:^^m^^^m\^^x 2 T s &.±(Dmm^(o^<:^^^m'r 

0 7ti. -i-rmm^. teifc??^u:7^y;^7^^si 0 4(^ 

>ctbT. 2o<7>ft^t5:^^i-:^y;^?^^^bT-^s/^K:7 
^/v^ 1 0 o(;ittl;^i-^ J: 9fg7j^-r^ (;^7"5/:7^s 7 o 

1) o 

[00 4 5] -t^ t . — ^B#rBl^Jr 2 ^(DMMy"^ y r 
^ ;vt'^^^'^f\.^a:>x (><.y^iy:^s 7 o 2) , r(D2o 

1 0 7(i, ^jg®:7'nr7r'Y/i-t->^>';^;a5#^-r^;ii^S/&^ 
^^J^-f^ (;^7=-'>':7^s 7 0 3) o 
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(;^x:y:7'S 7 O 4S^) > ^^y^^^WRX^X {y^'r 
-yZfS 7 0 7), y^'r-y'^S 7 O 2 (Cl^^frt" 6 o 
><.7^5/^S 7 0 2~S 7 0 7;^^?>/^6ig4^CO/P— >^2{;i 

-To 

[0 0 4 6] \^^'rtLf)^-':^xi>mm':^^yT4/^ 

7 0 4#^) . ^JISIEJKI 0 7fi. ^<y^(D^^\^fi:\^^m 
10 5) . y<y^<DW&\^^J:^^M:my"^yr^M^M}^^'r^^ 

:fym^m\^n\^xm0^^^o ^c^i^> ^<;^o#ffi-r5ji 

^^Xo\^t^7jkL.x (;^-r>:/:7^s 7 o 6) . y^y^-^^s 
7 o 2\z.Wff'r^o ^(r>^o\z., t^t^^y^'ry:fS7 0 
2~s 7 0 6;?)^^7fc^ia4»t^/v— y^i |::^-r5gff:i?'^«a'J 

20 5o 

[0 0 4 7] ±M—^<r>^m. ir^i:t>h^<y^(o^^\^^^ 
^^mm-y^ r /i-^istt bTv^fc7^ ^ y y T u 
^(o:;^^'j^m^^xy<:^(DW^'r^m^mM\M\^m 

[0 0 4 8] mm(omm^. lasr^. iijg(o?i^^5{;i;^^ 
30 ^'r^^(D\^m-(om^^H'r^ 1 1 \^x^(Dwmfm 

-^5/^ K:7^/v^ 8 0 Ot^, SfJi^mSSl 0 7;^^^(^$|J^ 
m^^^^r V8 O 1 &^LT>^^ :y^8 0 2.\^mti'r^ 
^xmi Kfy^ir'^y=^Yy^ /i^^ 10 0 tl^f^^o 
[0 0 4 9] ^(DUm\n^\^. :^:y/::^'7t^h 

-^^^^mm^x^^. :^(Dmmm^i)^:^>'x^^m^\^ 
^m'r^m^t\^xmY^'r^o rttt^^br. zicDum 

40 \t^m:^y<Dm^K\-^. O 2 ti^#x.t5f^^ 

ffihb. K:7^/i^^ 8 0 ofi, Uv^;^^i3 

(7^^<D^mn^i-":^V:^^^oX^mmW^^::^^^o 
[0 0 5 0] L/c:;^SoT. ^ (T^/^-X^UIeI^^^. 

^{cmm-r^m^i^^^xh^o Mi^m^it,. mm^co 

^■^y^-f y^i 0 3{zmt}'r^:it{z.x^ ^<r>y^^ y^ 

50 s o 2^^K) m^WiUF^-^xi^^ < mm i.tim^(Dy<y^ 
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(0 o 5 1 ] jiiiiLTi^fcj; ^(Dmm<7)mm5iz. 

[0 0 5 2] 

^ t i)^X^ S i V ^ 5 5„ 
[0 0 5 3] o^w^g^T-fA, — f-i^p^/t^rTirJi^l^w 

[0 0 5 4] o^w^Kt?(a. -^s'^K7x,'/v^5'(;i«^ 
Wit^^(Dm&'7)p^^V^m\/^xm^(^'Mmz^^:^r^/i^ 

^i^m.-r^j:omf&vfz<Dx\ mm^m<r>M\'^mm^<^ 
(0 0 5 51 m.Wi(ow:m.m^-\^-^iin 

/i-d^ t5/-«;^{4B i: U'-^/i^^^tfcJ L T fEUcSlSI-fEtt 
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Mz.m-i^^xm.mifi^i:^<:^^mm-^ Xom^L-tz.a> 

[0 0 5 6] -^^^commxi-i. -o^ifcfi^^waMT" 

[0 0 5 7] 0^(D^8gt?tt. 0^t:i\tmW<r>mWcn 

Sc 

m 1 1 ifeiiSoji^ii 1 (i/5^«^5^-?;^^uiiHiss<^[Hiiig^ 

[El 2] 0 l k;^Lfcl^ti*B»^*JJ;U?a;'3AD»«g03 
m^^7r:-r:f a S/ 121 T- 5o 
30 [1213] ig 1 {d^Ll/tl^v^^^^ 1 3 t Uv^;^^ 1 O 1 
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